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ABSTRACT: The faceted giacial pebbles have so far been lititle investi-
gated. They are characterized by one or two facets which are
brought about by (a) primary origin - by grinding and polish-
ing when carried along with the flowing glacier, and (b) second-
ary origin - by Aeolian grinding and polishing in the peri-
glaciel zone already after the melting of the ice, i.e. by dry
and cold winds blowing from the receding glacier. In order %o
draw paleo-geographical conclusione, it is important to de-
teraine whether type (a) or (b) took place. Type (b) was dis-
cusged by the author at some other place (Ref 2), type (a) is
discusced in this paper. (1) Flat-iron or cuneiform shape is
most typical of pebbles after primary grinding by the glacier
(Fig 1: 1 and 2). They are characterized by a considerably
flattened basic triangular facet and two steep curved or some-

Card 1/3 what flattened side slopes which in front (as compared with
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the direction in which the glacier moves) concur under an acute
angle; the rear end of this "flat-iron" is broadened, all ed-
ges are blunt, the back is rounded, however, not roof-shaped;
as is the case with typical Aeolian "triangular" bodies. Sone
of the pebbles formed by the glacier show other shapes which
resemble those polished in Aeolian manner at first sight; how-
ever, they can always be distinguished by characteristic fea-
tures. (2) The facets of polyhedral glacial boulders of small
size (1-10 cm) are even and smooth, sometimes shining like a
mirror, and usually georetrically regular (Fig 1: 3-10).
Aeolian pebbles, however, never show such regular shapes. (3)
Pebbles shaped by ice show obtuse two-faceted re-entering
angles formed by two differently »riented facets (Fig 1: 3-5).
This is never the case with Aeolian pebbles. (5) Glaciofacts
are manifold as to shape and size. (6) Small polished splin-
ters with regularly spherical shape (stone-rain according to
J. Val'ter) are missing among the glaciofacts; they are formed
by the rolling of small isometric pieces of hard rock by the
Card 2/3 wind. (7) Among glaciofacts there are no polyhedral pyramidal

i

-

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720730001-1"



CIA-RDP86-00513R000720730001-1

"APPROVED FOR RELEASE: 06/13/2000
S —————— i 8]

5 " On Some Morphological, Sculptural, and Petrographic SOV/20-127-3-46/71
3 Particularitiea of Faceted Glacial Febbles

.. pebbles with 4 and 5 tapering facets, (8) smooth ang especially

i polished facets of small glaciofacts usually show fine lines,
Scratches, and grooves (Fig 1: 5-7 ang 9) which are similar to
scratches on wethersg! foreheads. (9) The Tacets of glaciofactg
have no "pock-marks" and punctures contrary to some Aeolian
glyptoliths, (10) Glaciofacts are characterized by irregular
Petrographic compogition. The composition of Aeolian glypto-
liths is much more regular. There are 1 figure and § references,
4 of which are Soviet,
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ABSTRACT: I the autumn of 1957 the aathior Ucund together w2t ¢
nuserous remaing of qaaternary zaamsmals as woell ac teoois

o

flint-Ylaqes, Lﬁol? of bones, staghorn, ana tecth of

aenic rharis in 2 noof theowrg ko heal of -ne d
of the Dneprod:ucr:z L*udhdja G35 under ction <n “he rign
bank of the Dnepr near &u;avkovm 8% ¢l Lucsrondtre
approximately 35 km). Furthermere also reaains of priwiiive
man were found in 1958 and 1959 beside flints and an

mains. It is of greatest scientific 1interest simce = :
first finds indicate an ase higher ‘*a: Unyper Paleol

The list of mammais (Table 1) the renains ¢f -nich

collections near Romarkovo have nither

tc the following facit; On tne ona
Card /2 is to & certain extent rolated to
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region of the lower course of the
(Refs 1-3% and 6), on the other with the
the Mousterian site Staryy Kedak {V. 1.
I G. Pidoplichke, Rets 2,5 and 7) appr
south of Dnepropetrovak. The  remnar
deposited with tools in the washedeout
rubtble of which consists of eruptive,

mentary rocks. The archasolozd

is assumed to ve the gnd of Louic

viith distinctly : i

ced loe

Rigg glacial or earling
Liddle ana J»-or Pale

N. 4.
V. I. 2
There are 1 figure, vwhiivs

Soviuvt.
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SU3WITTED: November 29, 1958
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Age of tho Cro-Hugnon man. Priroda no.6:83 Jo '60,
(MIRA 13:6)

(Man, Prehistoric)
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Quatsrnary dislocation in the vicinity of Dneprodzerzhinake
Biul. Kom, chetv, per. no.24:90-92 %60, (MIRA 16:7)

(Dneprodzerzhinsk region ~Folds(Geology))
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.__ EARLOV, H.N, (Dnepropetrovek)

Plack laccolith in the Crimea. Priroda 49 no. 12:107 D '60,
(MIRA 13:12)

(Crimea--laccoliths )
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KARLOV, N.N.

Continental bone breccia with windkanters on the eocuthern slope of
the Ukrainian crystalline shield. DcYl.AN SSSR 137 no.5:1185.1187
Ap 161, (MIRA 1414)

1, Predstavleno akademikom N.M,Strakhovym,
{Bazavluk Valley—Breccia)
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Armored structural relief of the Pliocene désert in the Black
Sea Depression. Dokl. AN SSSR 139 no.6:1428-1431 Ag 61,
(MIRA 14:8)
1. Predstavleno akademikom I.P, Gerapimovym,
(Ingulets Valley—-Geology, Stratigraphic)
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AARLOV, N.N,

Recent data on geological dating and the relationship of some
p&leolithic industries in the Ukrainian S.3.R., Dokl. AN SSSR
1/1 no,.5:1183-1186 D 161, (MIEA 14:12)

1. Predstavleno akademikom H.M. Strakhovym,
(Dnepropetrovsk Prevince--Stone age)
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JEARLOV, NN,

Horizon with the occurrence of Lentidium sokolovi Karlov, sp.nova in
the Black Sea troughs Biul.MOIP Otd.geol, 37 1no0.1:101-110 Ja~F 162,

(MIRA 15:2)
(Black Sea region--Lamellibranchiata, Fossil)
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KAMLOV, N.N.

Antecedency of the Dnieper Valley above the rapids. Dokl, AN
SSSR 142 no,5:1140-1142 F '62, (MIRA 15:2)

1., Predstavleno akademikom I,P,Serasimovym,
(Dnieper Valley--Geclogy
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Structural gelief and tectonics in the northern part of the
region of the Sea of Azov, Dokl. AN SSSR 142 no.é:1362-
1364 F 62, (MIEA 15:2)

1. Predstavleno akademikom I.P.Gerasimovym,
(Azov Sea Region--fieology, Structural)
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* A case of occurrence of the ancient Black Sea beach at a high
elevation on the Berda River. Dokl. AN SYSR 143 no.1l:179~
180 Mr 62, {(MIRA 15:2)

1. Predstavleno akademikom N,M,Strakhovyn. -

(Rodionovka w3gion (Zaporozh'ye Province-~Geology)
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_KARLOV, N. N,; NOSOVSKIY, M. F.
Bentonite in Lower Sarmatian sediments of the Black Sea trough,
Scv, geol., 5 no.108126-131 O '62, (MIRA 15:10)

1, Dnepropetrovskiy gosudarstvennyy universitet.

(Black Sea lowland—Bentonite)
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KARLOV, N.N,
Y0xford bio/ﬁxems in the eastern part of the Crimea, Izv, vys. )
“aheb, zav.$ geol. i razv, 6 no.4:41-46 Ap '63,
(MIRA 16:6)
1, Dnepropetrovskiy gornorudnyy institut, S
%Crimea—-Reefs) ;
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KARLOV, N.N.

Signifioanep of V.A, Obruchev's works on the genesis of loess,
Och, po ist. geol. znan, no,12:83-99 '63, (MIRA 16510)
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KARLOV, N, N,[Karlov, M.M,]
e SRR .
Boulder of polymictic sandstone from the coal layer hjp in

Donets Basin. Geol, shur. 23 no,2:91-23 '63,
the Done g (HiRA 1626)

(Donets Basin—Boulders)
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KARIOV, N.N,
Upper senoman oyster bed with Griphaea vesicularis lam, in
t})e Black Sea Depression. Dokl,AN SSSR 149 no,12156-157 Mr
63, (MIRA 16122)

1. Predstavleno akademikom D,V.Nalividnym,
(Black Sea reglon——Geology, Stratigraphic)
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KARLOV, N.N,
Recent data on the conditions of doposition of sands of the Sivash
serles in the arsa of Dnepropatrovsk. Dokl, AN SSSR 151 no.l:s
168-170 J1 163, (MIRA 16:9)

1, Predstavlieno akademikom N,M.Strakhovym.
(Dnepropetrovsk region--Sand)
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Age a_nd raticnal cesignaticn of the se.called "Scythisn clays” in
the Usraine. Dop. AN URSR no.t.748-750 145
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Boundary bstween Paleogene and Neogene g
ystems and the age of the
Aquitanian and Hatti stages. Sov. geol. 8 no.5: 115-119 ge)(y 65,

(MIRA 18:7)
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KARIOV, h.M.
Tentonin pmbtarn of the Black Sea [gjression, Dokl, AN 8391 163
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1o Bubmitted May 5, 1965.
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KARLOV, H. V. FA 2L0D76

USSR/Electronics. - Nonlinear Detector Dec 52

"Investigations of Dependence of a Nonlinear Crys-
talline Detector on Small Shifts of the Contact
Needle," N. V. Karlov and A. Ye. Salomonovich

"Zhur Tekh Fiziki" Vol 22, No 12, pp 1981-1984

Investigate variation of detector behavior at
shifts of order of 10~%cm. Use for measurements
dynamic method applied previously (DAN, 70, 4,
1950). Results show that nonlinear properties of
detector depend on variation of gap size in simi-
lar manner as in case of gap between metals. Re-
ceived 25 Jul 52.
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-The: Senshlvlty of Radinmeters

N. V. Katlov.._(Zkiekh. Fiz., mmaAM"JV‘PJm 1955, Vol. 25 H
»""NE'J’!‘I—" 130435 & 733-741,) . A preciso defnition
771 of the sensitjvity of a radmmcter is glven and thu valuu»

- ‘ “is calculated for a compensation- typo ra - L ol

into account thﬂuctuaﬂon onheampliﬁcation lactornt” Sy s

-1 ‘high freq y. -Similar calculations arc carricd out fora -

'j rmliom:!cr of - the” imodulation - type. - 1n" both-cases™ -

+." 7. particular attention_js giw.‘n to th :ﬂ'cct of the width
=y o( the band rccciml RN LT
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Category :
Abs Jour : Ref Zhur - Fizika, No 1, 1957 No 1972

Author : Bunkin, F-V»,_EEElQX;_N;YL_
Title . Sensitivity of a Modulation Radiometer in the Presence of Stacionary

Fluctuation of the Amplification Coefficient.

Orig Pub : Tr. 5-go soveshcheniya po VOPr- kosmogonii. 1955, M., AN SSSR, 1956, 81-87

Abstrsct : See Referat. Zhur. Flz., 1956, 4747 and bT48
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Abs Jour : Ref Zhur - Fizika, Wo 1, 1957, No 1973
Inst : Radio Physics Faculty, Leningrad State University

N.V.
Sensitivity of a Null Rediometer

Orig Pub : Tr. 5-g0 soveshchaniya po VOPr:. kosmogonii. 1955, M., AN SSSR, 1956, 88-93,

93-95

Abstract : Development of the theory of the sensitivizy of an automatic nuli redio-

treated as & servomechanism system. The differential eguation des-

eribing the noise in the radiometer with the feedback loop closed are solved
under the assumption that it is possidble to neglect the amall relative fluc-
tuations of the noise temperature of the regulated equivalent. It is shown
that if the reguletion coefficient is chosen large enough, the effect of the
fluctuations of the amplification coefficient can be made as smell as desired.

approximation, the sensitivity threshold of “he null radiometer does

not differ from the petural sensitivity threshold of the corresponding modu-

radiometer. In the discussions following the paper, A.P. Molchanov

mede a brief report on investigation of an improved compensatioh method for

eption of small gignals, made at the Radio Physics Faculty of the
ad State University.
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KARLOV, NoV. +SAIOMONOVICH, A.Ye.

Rt Le e

Application of ferrites in r
elektron, 1 no,1:120-121 Ja '506.

adioastronomy technique. Radiote!s._h.i
(MIRA 9:11)

PN, Lebedsva Akademii nauk SSSH.

1, Fizlicheskiy institut imenl
ite(Steel conatituent))

(Radio astronomy) (Forr
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Vo N.V.I. ;SALOMONOVICH, A, Ye.

MR PP

of 0
i‘, 8. ove - e n no 1 121"122 ;
Of Heuk noise 5 ’n&l Radi t kh i lektl on. 1 ol Ja 6.

1, Fizicheskiy 1 MIRA
nstitut imeni P.N,Le ( (9:11)
o N, Lebedeva Akademii
nauk SSSR,

(Radiometer) (Radio astronomy)

s

- KarLovs NV ~
- @%AWBWWM REP.’I‘%&%‘E“&’ of Radiophysioal Methods, 1-9

, 6/13/2000
\bs Jour 1 Rof hur - FLzim No 5, 1957, Mo L EIA-RDP86-00513R000720730001-1"

Author :W,

Inst 1 Physics Institube imeni P.N. Lebedev, Aoademy of Sciences,
USSR
Title , Concerning Parasitio Modulation.

Orig Pub ¢ Radiotekhn, 4 elektronilm, 19568, 1, No 6, 862-860

tween the input of the receiver

and the antenna ohannels, there appears 8% the output of
a modulation radio meter 8 parasitio signal, which redu-
vity of the radio meter and reduces the ao=

ces the gensiti
curacy of the absolute moo.auroments.' ‘The megnitude of
y ‘the reflection and

the parasitic sigmal is determined b

Abstract 1 If there is & mismatoh be
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KARLOV, N.V.; SALOMONOVICH, A.Ye,

’A"utomatic zero radiometer used for moasurements at 3,2 cm.wavelengthe,
Prib.i tekh.eksp.no.2:105-108 S-0 '56. (MLRA 10:2)

1. Pizicheskiy institut im.P.N.lebedeva A¥ SSSR.
(Radiometer)
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ov, N. V., CHIKHACHEV, B. M. (FIAN, Moscow)

i Is e Werpre !
"The Sensitivity of Radiometers in the Quanuum Runge .

report presented at the All-Union Conf-=rence wn Stutisticgl Ra@io Physi?s,
Gor'kiy, 13-18 October 1956. (Izv. vyssh uchev raved-Radiotekii., vol. 2,
Ho. 1, pp 121-127) COMPLETE card under SIFCROV, V. I.)
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AUTHOR: Karlov, N.V,

TITLE: Sensitivity of the Radiometer fitted with an Auion
Control (AGC) (Chuvstvitel'nost' radiometra s ARU)

PERIODICAL: Radiotelhnika i Clektroniln, 195, Vol IIT, Hr 1
Pp.74-7 (USSR)

ABSTRACT: One of the shortcomings of the st;ndard tyne o1 the
radiometer 1s the fluctuation of its amwlifica *'ougxhich
leads to a decrease cf its throchold sensitiviby {Raf.1),
It appears, hovever, that the cffact of the gain fluctua-
tion can Le reduced in 2 aodulabtlon-tyne radiosneter by en-
»loying a suiteble AGC systern., Tie vaper is concsrnad with
the analysis of such a system. It is assunzé thot, with
the feedback loop open, the an lification of Lhe systen is

exieressed Dy:

vhere AO is the averaze zuin ond o(8) is the ting

5al
fluctuation, IL the feedhack loop i3 closed, bhe oain con
be ehprouuod by
Card 1/4
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Sensitivity of a Radiometor fitted with or A oooniic Goin Control

J.,n___- M.l vl

(AGD)
ae) = Aot ¢ alt) - e(s) , )

where wn  is a coefficient, cnd e(t) = BE(t) - E ()

is the error signal where EO is a cerbuin [iwed solture
and E(t) is the voltarse at the outmut of the
“ho AGn ne work whicn can bc e¥pressed by means or the
¢ noise voltare at
thc outuuu of the dCuCCb‘“, V(t) . The impulse resonse
3

. of the AGC filter is given by hn(s) . It is s_ow“ unut
if a square detector of hs type V() = Au(%) is mlo"od
and the AGC networlt is o integrotins RO elaman o)
function can be fournd Iren Be,(6) in which

K =~nA052 where u(%) is

v
roceiver, Solubisn of 30,(5) iz in fthe fsmw
which can be used to evaluate the gain of
system, It is found thot the zain can be 2
31.(10) in which T, , T, and T_ arc the Lercrabures
al ot ; 2 -.

ne noise equivalent ard oL tho

Card 2/4
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Sensitivity of a Radiomeber fitted with an Aubonatic Gedn 205520l
(AGC) T
antenna,wvnile /\‘~-:,a_—1‘3 . AR exvression for Ghe Shreohiold
::w‘:“'twu'd woi Ghe o, oben is derived and t‘ﬂ o :'1.'* in tho
Lfora of Eq,(l"")) in which £ is the medulati c
=M /27 i3 the effective bandwidth of :
and  o(t) wvaprescnts the flucLuatlu
e, From the cnolysic of Bg,(16) it is
ided the uodulation tyne rad ormf-ﬁ“ is .
43"1 Trequency ﬂ“,llfier, +the uppliuauvaﬁ of AGC can lead
to o decrsase in Lb threshold seong !'JWUJ of tho oyaten
Aylication of the AGC is particuliewly cdvanbz -cous vhe -V‘.
IL’T.‘<O.5(T 4+ ) . On the other hand, in «
without ‘che nlr*h i‘re-Juv,Lc‘f anplifier, the noice i‘igure is
determined by the coffective te:q‘ crature of the nixer noise
ard J..n iis case it is difficult o say if AGC lezds to
an;; invrovemerts, The author thanks F. V. Bunkin and A, D.
Sclomonovich for discussion and valuable advice, Dhore are
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6 references, 3 English and % Russian,
o

ASSOCIATIOD_I: Fhysics Institute im, P,N,Lebedev of the Acadery of
Sciences, USSR (Fizicheskiy institut im, P.¥,Lebedeva AT

333R)
, SUBMITTED: June 20, 1955
' AVATTABLE: Library of Congzress
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. : SQV/109-4-6-19/27
AUTHO.S: and Chikhachev, B»M./ 7

TITLE: Sensitivity of a Low-noise Radiomecter (in the Quantum
Region) (0 chuvstvitel'nosti radiometra s malym urovnen
sobstvennykh shumov (v Lkvantovoy oblasti))

PERIODICAs Radiotekhnika i elektronika, 1959, Vol 4, Nr 6.
pPp 1047 ~ 1051 (USSR)

ABSTRACT: The intensity of the noise spectrum of a resistance
maintained at a temperature T is given by :

fiw ww
= — cth (2)
2 2KxT
exp— -~ 1
KT
where N is the Planck constant and
k 1is the Boltzman constant.

This formula is more complicated than the standard
Nyquist equation but it is essential at low temperatures
Cardl/h and at high frequencies. From Eg (2), it is seen that
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Sensitivity of a Low-noise Radiometer (in the Quantum Region)

Card2/4

the quantum effects become important when hw X kT .

The problem consists of determining the lowest
"perceptible™ change in the equivalent temperature of the
input noise of a compensation-type radiometer, It is
assumed that the input noise is given by Eq (2) and that
the amplifier of the radiometer has a power transfer
function A(w) . The noise spcctrum at the output
amplifier is therefore given by Eq (6). If the amplifier
is followed by a square detector, ihe DC compenent of

the output current is defined by Eq (7). If the bandwidth
of the radiometer ADw is a small fraction of the central

frequency mo, the cutput current can be expressed by

Eq (8). The average squarc fluctuation of the neise at

the output of the detecctor is given by Eq (11) or, finvally,
by Eq (12), where AL = TY/2RC. The Symbols R and C
represenl the resistance and the capacitance of the
detector output. The minimun discernible cquivalent noise
temperature 6T can be evaluated from Eq (13). The
solution of that is in the form:

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720730001-1"
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fiw 1
6T = —>
k

—— ~ T (15).
In J1 +

N
(1 + @)eth —2 . :

-~

KT l

Thiis expression differs substantially from the well-known
(F.V. Bunkin, N.V. Karlov - Ref 1) equation:

6T = qT (16).

Thus, it is found tha* at hwo = kT , the sensitivity

obtained by Eq (15) is only 20% of that evaluated by
Eq (16). The dependence of the sensitivities evaluated
from Eqs (15) and (16) on nmo/kT for various valuos
of g is illustrated in Figure 1.

3 2]

The zraphs of
igure 2 illustrate the sensitivity

6T as a function
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of the noise temperature T . The authors maikec
acknowledguent to F.V, Bunkin for the discussion of the
problems considered in this work.,

There are 2 figures and &4 refercnces, of which 2 are
English and 2 Soviet.

ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva AN SSSR
(Physics Institute imeni P.N. Lebedev of the Ac.Sc.. USSR)

SUBMITTED: February 5, 1958
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AUTHORS: Karlcv,_E,V. and ChiXkhachev. B.M.
.TITLE: Sensitivity of a Radiotelescope at Low Input~noise Levels
(O chuvstvitel'nosti radioteleskopa Pri malykh urovnyalkh

vkhednyich shumov)

PERTIODICAL Radiotekhnika i elelitronika, 1959, Vol 4, nr 6,
Pp 1052 ~ 1056 (USSR)

ABSTRACT: The Tormnulae obtained by the authors in the preceding
paper {pp 1047-1051) of this journal permit the deter-
tiination of the sensitivity of a radioneter in terms
of the e¢ffective temperature of the antenna and the
relating of this quantity to the sensitivity rertaining
to the Lrishtness temperature of ¢ celestial object,

It is tlerefore possible to determine the Sensitivity
of a radiotelescope at small input-noise leovels. A
radiotelescope is subjecct to the antenna oise and the
noise of its anplifier. The noise speclrum at the input
15 exproessed by:

g0, T) + g(v,0) = g(m,TB) + g(u.,Ta) (1)

APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000720730001-1
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Sensitivity of a Radiotelescope at Low Input-npise Levals

where; g(w) is given by the accurate Nyquist formula, aud
T and T represent the effective temperatures
B % S . N
of the internal noise of the radio-
lelescope and the antenua,

respectively.

An increase in the antenna temporature 87T results 1n an
a

increase BT of the input teumperaturc;
are related by Eg (2). Egs (1) and (2) can be written
as EBgs (3). Fron these it is nossible to detormine the
iminismum perceptible bTa if th sensitivity 6T is

these quantities

t
1

NCWi.

The latter is given by Eq (%) (sec the sreceding paper
The minimum 6Ta is therefore given Dy

o 1

a
Ik 2 |
In {1 + |

q cth ﬁu;/Zk’I‘B + (g + 1)cth ﬁm/2k’1‘a—(q + 1)

Cura2/s
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It is scen that the eXpression differs considerably from
the standard expression for the sensitivity which is
given by Eq (6). Figure 1 shows the dependence of the
ratio of the sensitivity, as evaluated by Eqs (5) and (6),
on the paramecter mu/k(TB + Ta) + Figure 2, constructed

by employing Eq (5), shows the dependence of tho
sensitivity 6Ta on the temperatures TB + Ta' The

radiation energy per 1 sec received from the direction
defined by ¢ and © over a spherical angle dz_ is
defined by Eq (9), where T,(9,9) 4is the brightness

temperature of the source. Now, an antenna having an
effective area A(yp,0) bproduces an energy (per unit
bandwidth) which is defined by Eq (10). If the directivity
of the anterna is defined by:

e

-

)
G(‘P,e) = "_é' A(‘Pve) 1
e
Card3/5 an expression in the form of Eq (11) is obtained.

CIA-RDP86-00513R000720730001-1"
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On the basis of Bgs (5) and (11), it is possible ta

determine the sensitivity of tho radiotelescope with
regard to the temperature of the Source, provided the
directional pattern of the antenna is known. If the
Spherical angle EW\ of the sourca is small, so that

G(p,09) is a constant quantity within this anglae., Eqg (11)
¢an be written as Eq (14). Thae fensitivity of the radio.-
telescope 6Ti » Which corresponds to the lowest Pberceptible
6Tq : 1s therefore given by Eq (16). Tic authors CXpT ess

[=

their gratitude to F.V. Bunkin for the discussicn ot
the investigated problems. There are 2 figures and
3 Scwviet references,
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ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva AN SSSR

(Physics Institute imeni P.N
o " e . N, L b ,
USSR) cbedev of the Ac.Sc..

SUBMITTED: April 28, 1958
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o $/109/60/005/0% /015 /028
E Z.fooco E140/E435
' AUTHORS : Basov, N.G. and Karlov, N,V.
TITLE: Brief Communication on a Wideband Radiometer with
Quantum Spectrum Converteg -~

PERIODICAL: Radiotekhnika 3 elektronika, 1960, Vol 5, Nr 4,
pp 676677 (UssR)

ABSTRACT: The use of a molecular system with three discretes
energy levels is pProposed for converting a wideband
radiation to monochromatic oscillation. Thig system
may be used to receive signals at higher frequencies

. than the auxiliary oscillation. A.Y2,Salcmonovich
participated in discussion of the work, There are
2 figures,

ASSOCIATION:Fizicheskiy institut im, P.N.Lebavava AN SSSR -
(Physics Institute imenz P.N.labedav, AS USSR} bf/

SUBMITTED: December 23, 1958
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J.R.],prof.; ZUYEY, V.S.[translator]; KARLOV, N,V,,
[translator]; SHMAONOV, T.A. [translator]; BUNKIK, F.V., red.
POPOV, R.Yu., red.; GRIBOVA, M.P., tekhn. red.

[Masers; solid state generators and amplifiers] Mazery; kvanto-

vye usiliteli i genmeratory. Pod red.F.V.Bunkina, Moskva, Izd-vo

inostr. litery, 1961. 206 p, (MIRA 15:1)
(Masers)
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AUTHORS ; gprlov,“jhgiL, Pimenov, Yu.P., and Prokhorov, A.H,

TITLE: Saturation and Recovery Time of Paramagnetic
Amplifiers

PERIODICAL: Radiotekhnika i elektronika, 1961, Vol.6, No.3,
Pp. 4lo-415

TEXT : The purpose of this article is to determine the

dependence of gain factor on signal power, recovery time after
saturation, in dependence on gain factor, and methods of shortening

o Under the effect of strong signals the gain decreases because V
of changes in the populations Ny and Nj1. This effect is studied
in resonator and travelling-wave paramagnetic amplifiers. The

dynamic characteristics can be improved only by reducing the
relaxation time, Comparing the resonator and travelling-wave
amplifiers, the authors’ calculations show that the latter are
somewhat less susceptible to saturation (Fig.l) where the broken
Card 1/3 1
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Saturation and Recovery Time of Paramagnetic Amplifiers

lines correspond to the travelling-wave case, the solid line to
the resonator case. Improvements in relaxation time may be
obtained by increasing the operating temperature, which it ia
claimed has other beneficial effects, such as increase in the
energy density of the pumping field and increase in magnetic
quality, A second possibility is the addition of paramagnetic
impurities which should reduce the "vacant'" transition 2 - 3.
Certain other advantages of this procedure have been considered in
the literature (H.E.D. Scovil and G. Feher, Phys.Rev., 1957, 105,
762, Ref.5; and E.0. Schulz-pu Bois, H.E.D. Scovil and

R.W. De Grasse, Bell System Techn, Jey 1959, 38, 335, Ref.6).
Analysis shows that reduction of the relaxation time by increasing
only a single reiaxation probability permits obtaining the

maximum number of active molecules, and with lower pumping field
radiation, to improve the amplitude and relaxation characteristics
of the paramagnetic amplifier,

There are 2 figures and 6 references: 2 Soviet and 4 English,
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AUTHORS : Karlov, N.V., Pimenov, Yu.P., and Prokhorov, A.M.

TITIE: The Sensitivity of Radio Receivers With Paramagnetic
Amplifiers

PERIODICAL: Radiotekhnika i elektronika, 1961, Vol.6, No.3,
pp. 416-421

TEXT: In view of the low intrinsic noise of paramagnetic
amplifiers it is useful to examine the possible gain in
sensitivity for equipment employing them. Here distinction must

be made between the reception of regular, practically monochromatic
signals, and the reception of noise signals, The present
calculations take this distinction into account. For the case of
regular signal reception the use of the paramagnetic amplifier
sharply improves the sensitivity, for specific numerical values
considered by the author, up to factors of 40-80. In the case of
noise receivers it is found that resonator type paramagnetic
amplifiers are useful if the gain bandwidth factor is not less than
that of the radiometer in the absence of the paramagnetic
amplifier. At the same time resonator type paramagnetic amplifiers
Card 1/2 :
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- " The Sensitivity of Radio Receivers With Paramagnetic Amplifiers V)<

with gain above 20 dB do not operate sufficiently stably, The
travelling-wave type bParamagnetic amvlifier, not as effective at
CL gains equal to 10 dB, gives theoretically better results above
- 20 dB; but also exhibits instabilities at the higher gain,
. There are 2 figures and 4 references;: 3 Soviet and 1 English,

ASSOCIATION: Fizicheskiy institut im. P.N, Lebedeva AN SSSR
(Physics Institute imeni P.N, Lebedev, AS USSR)

SUBMITTED: April 7, 1960
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N AUTHORS: Karlov, N.V., Pimenov, Yu.P., end Prokhorov, A.l.

~

TITLE: A 10 cm frequency bund paramagnetic amplifier utilig-
ing Feot ions in corundum

- | PERIODICAL: Radiotekhnika i elektronika, v. 6, no. 5, 1961, 846

TEXT: It has been recently shown by experiment that the FPe’’ ions
in corundum can be utilized in paramagnetic amplifiers in the 3 en
band of frequencies (Ref. 1: L.S. Kornivenko, h.W. Pralrearav,
ZhETF, 1959, 36, 919) eand (Rer. 2Z: J.x. King, K.w. Ternune, J.
Appl. Phys. 1959, 30, 1844). It would be of interest to show that
this material could be used for building a PNY (RPU) in the 10 cm
frequency band. For this application several levels of the Fe3+
ion could be used. The authors studied experimentally one level
only, for which they used the resonant systert of the paramagnetic
amplifier already in hand. The trigonal axis of the crystallic

Card 1/3
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electric field was perpendicular to tie external megnetic field.
In this case the energy levels of two non-equivalent systems of
Fe3* ions coincide. The transition between lower levels weas used
for amplification. These levels for parallel orientation could be
characterized by quantum numbers M = # ¥2. As the subsidiary tran-
sition - Y2 <> - 3/2 was used. The frequency of the subsidiary
radiation wes ~ 14,000 mc/s. In the resonator used the high fre-~
quency magnetic field of the signal was perpendicular to the ex-
ternal magnetic field and to the trigonel axis of the crystal.
Amplification and generation was observed at 2°K. The me.gnitude of
the constant magnetic field was about 380 cersted. The small value
of the gain-band width product in this case wrs nainly due to the
fact that the sample of the corundum in hand had too small & num-
ber of iron ions. It could be inferred from tgese preliminary ex-
periments that, as it seems, corundum with Fe’* is a material sui-
table for making a paramagnetic amplifier in the decimetric fre-
quency band. There are 2 references: 1 Soviet-bloc end 1 non-Soviet

Card 2/3
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bloc. The reference to the English-language publication reeds as
follows: J.E. King, R.V. Terhune, J. Appl. Physics, 1959, 30, 1844,
[Abstractor's note: This is essentinlly a complete translation],

SUBMITTED: September 26, 1960
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AUTHOR: Kariov, N.V.
TITLE: Thix
PERIODICAL:

TBXT: Iu thi- shert communication
restometuod of determining the amount

0! high froguency encrgy in an analyzed system would b: ths tse of
th> free rad.zal a = a - diphenyl - § - B - picryl

Y (DPPG ). It

0i electron psramugnsti: resonan-e (3] P)
of DYPH

be
frequency magneti- energy. In
“he delay aysteéw the HF magnet . .
the ratio of mugnitudes of linec of
would determine

=)
LAASYS
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is evident that 1he ratiy of

when
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ne. 6, 1961, 1029

author suggests iar the di-

ol 1ncrease in the densily

hydrazy. (A
I the magnitudes of Ilines
(EtR) of the same sample /

placed e.ther in the delay system or ir the feeder, will —f‘
d>termined “y the ratvic >f cerresponding densities of the high o
f

4
in both the feeder znd an
rneid have the same distribution,
the puramagnetllc resonan:e
9 ti.1s -
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case. with quadratic detect on, the gl tuae of resonuncs lines
will be proportionsl to the sorrespoiding group velocity. The know-
ledge of the magret:c field distributicn can heip :n determining
the distributien of electric fields. The use of DPpY can 2lso help
to determine the configuration of magne:: - f1elds. Vhen DPPH is
being magnetized the existing free eleztran undergars precession

in a plan¢ perperdiculer to the magnetis fi=2i4. Berguse of this,
the line intensity of eleciron Paramagnetic resoranis 1s determined
by the megritade a:f an LF circulariy polarized Irzgnetic field con-
ponsnt in this plane, This permits, by varying the orientation and
polarity of the megnetic field, complete ana.vsis of the polarity
of the HF meagrnetic fields of the sysiem. It sheould be noted that g
direct determinztion of configuration and distribution of HP elec-
tric fields n the anaiyzed system éan be achieved in a similar
Danner, using the cyclotron Tésonance in semi-conductors. The above
method has beoen applied Lo analyze a slug-type deiay system as des-
cribed in 5.G. Soloviyev, and Ye.K. Karlov (bef, 4. Radiotekhnika i
elektronika, 1961, 6, =, 406). It has bteen found *h t in such sys-
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8/109/62,/007/002,016/024

D256,/D303
AUTHORS : Karlov, N.V., and Prokhnorov, A.M.
TITLE: Sensitivity of quantum receivers of electromagnetis

radiation

FERIODICAL: Radiotekhnika i elektronika, v. 7, no. 2. 1962,
328 - 331

TEXT: ZThe following properties of quantum amplifiers and counters
are discussed: 1) The set noise of the devices according to the re-
ceived frequency range for monochromatic as well as continuous ra- ///f.
diation; 2) The role of the external thermal radiction. Here the
spectral density of the noise at the input and the resulting power
of the noise at the output are considered in dependence upon the
pass-band of the amplifier, and expression tor the minimum detecta-
ble spectrum density are given for -continuous as well as monochro-
matic radiations, It is pointed out that mono-chromatic radiation
detection became important in connection wiih the recent develiap-
ments of quantum light-generators; 3) A quantum amplifier is compn-

Card 1/2
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8/109/62/007,/062/016/024
Sensitivity of quantum receivers ... D256,/D303

red with a bolonmeter showing that for monochromatic radiation the
sensitivity of the quantum amplifier may exceed that of the volene-
ter in the case of a very low background; 4) The Optizal and infrs-
red region amplifiers are considered. The method propeosed Ly J. We-
ber (Ref. 3: Phys. Rev., 1957, 108, 3, %87) for the i1nfrared region
is discussed followed by a consideration of paramagnet: rystalsz é
for use as quantum counters; 5) Expressions are presented for the
minimum number of signal photons detectable with a counter in the
presence of background; as well as the corresponding spe:tral den-
sities, for both thermal radiation and monochromatic signal dets--
tion. The sensitivity of the counters 18 shown to be higher then
that of the amplifiers, 6) The Gerivrtion of the counter

ty is presented in the Appendix; the fluctuations o7 tho e anto
neous intensity of light are taken into account. There ars A
rences: 2 Soviet-bloc and 4 non-Soviei-bloc. The
English-language publicutions read as follows: J.
al., Proc. I.R.E.. 1959, 47. 6, 1062, L. ™andel.
1958, 72, 468, pt. 6, 1037, 4. Weber, Phys. Rev.. 1957
ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva Al o
tute of Physics im. Lebedev, A8 US :

SUBMITTED:  jups 27, 10c7 T
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B3117/8112
AUTHORS . Zverev, G. M., Kaxrlov, X. V., Korniyenko, L. S.,
Yanenkov, A. 4., Prokhorov, 4., X.
CIVLE: ~pplication ol paramagnetic crystals in quantum clectronics

Uspekhi fizicheskikh nauk, v. 77, no. 1, 1562, 61 - 1086

&

S L

western ang Soviel studies during the perioc 1932 - 1962 concerning

3 in the application of paramagnetic crysials for building

ices ere reviewed. In these Gevices, which are used in the

¢io and optics, negative temperatures are produced hy 1,//
iution. The following problems are discusseds energy levels —
ic ions in crystals; relaxation phenomera in péramagnetic
ramagnetic) gquantum amplifiers of the racio range {para-

nance amplifier 27V (&PU), paranagnetic progressive wave
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stical quantur generators with rudby ana fluorite, quantum ampli-
wntus counters), Finaily, the great progress achieved in quantum
i during the short time of its existerce is pointed out:
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5/053/62/077/001/001/003

Application of paramegnetic... B117/B112

estaoslishuent of highly accurate freguency standards for various purposes;
development of low-noise paramagnetic amplifiers of tne radio range sndg of
optical generators having a high degree of coherence and high spectral
radiztion densiiy. fThe quick progress of quunium elecironiocs and ivs pro- 1//’
@lsing prospecis,are the consecuence of its development on the basiu of ——
already exisiing tvchrology. Pregress was first achnlevea in the radio

Tange, anc later in the optical range. At present work is in progress in
ceveloping the entire range, including the submillinmeter- anc distant
infrared range. There are, 27 figures and 134 references: 45 Soviet-bloc

and 99 non-Soviet-bloc. The four most important English-lanzuage refer-
€nces are: J. H. Singer andé S. “ang, fecond International Conference on
“wentuz Llectronics, Berkeley, 1561; vi. G. Wagner and G. Birntaum, Second
Intcrnational Conference on Juantun Zlectronics, Berkeley, 1561

a. W. Hellwarth, Phys. Rev. Lett., v. 6:19 (1961); A. L. Schawlow,

G. 2. Devlin, Phys. Rev. Lett., v. 6, 96 (1961).
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>rokhorov, and Ye. G. Soloviyev. . .
‘Mar-Apr 1963, 107-10, =
. 8/120/63/000/002/025/041

. Pexzfor.mance and construction ils are described for a 3-cm traveling-wave

 mager which used a waveguide s ction containing two ruby rods attached along
- the base of a.comb delay array on opposite sides of the teeth. The ruby had a

.. Cr 3% concentration of about 0.07% - and was: 2 mm in diameter by 100 mm long; .
"the ped (isolating) ruby rod had a'Cr 2* concentration of 1to 2%, The external . -
- hf magnetic field was elliptically polarized in the.plane of the comb,with its’

.. major-axis normal to the traveling-wave line of propagation, in‘such a manner - -

- that ’at' an eccentricity of 1.5 the ¢nergy density of the forward wave on one side =~ -
_of the comb array exceeded backward-wave density by 25 times, Meashrement. . | '

-.of energy density in the ael,éyﬁsrécﬂti@n:,\‘ﬁs,f&t;‘.hie’\fed by comparison of the EPR" - :
~ abserption line intensity in a DPPH sample, when the latter was located aiter- = .

_jf'riat”ely;i_n‘ the feed-m and delal’iecﬁons of the waveguide, - The amplifier was
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< ope'r_at_gdff_ir’r‘aJiiifx_"dgié'xi-"-,ﬁ_"'ejé":_ﬁe.r cryostat, type KP-09 , which included magnetic "
- shim disks to achieve a uniformity of external field of + 1 gauss over-the 100-mm -
- “working length, “Amplifier performance. with  a pumping wavelengthof 1.2ecm - B
*‘,and external fleld of 4300 gauss - showed 10 db of clean gain at 4.2°K He tempera«
. “iure, and 21 db at 1.8°K. The tandwith exceeded 20 Mec. Critical dimensions and *: kK
- alignments of the maser elements are discussed. Photographs of the delay
- element as well as the overall enclosed system are included, Co. [SH) o
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KARLOV, N.V.; PROKHOROV, A.M,

——— e

Multicavity quantum amplifiers. Radiotekh, i elektron. 8
J0.38453-456 Mr '63, o (MIRA 16:3)

1. Fizicheskiy institut im. P.N,Lebedeva AN SSSR.
(Masers) (Amplifiers (Electronics))
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DANILYCHEV, V.A.; KARLOV, N.V,; OSIPOV, B.D,; SHIRKOV, 4.V.; SHLIPPE, G.I,

ay

Magnetic resistance used in field measurements at helium tenpera-
tures., Prib, i tekh. eksp. 8 no.5:221 S-0 '63. (MIRA 16:12)

1. Fizivhesliy institut AN SSSH,
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" spectrum were obtained, and the Spin-j‘_lattice‘,telaxation time (Ty) of the Cr3*
=!"ion was determined by the pulse saturation method at a frequency of 9.4 Gc
" for the transition M=+ 1/2 es-1/2, - The relaxation time of the Cr 3+ ion
- was l.lmsec at 4 +2°K and:5 .3 msec at 1.6°K, setisfying the relationship -
;'1."14'%-}1:15<e>¢p(§/kT)-_fl),;-'lO-’%",s::ié,f'fwith‘,t '

‘relaxatior d through the upper level M = 3/ 2 located'ata .

distance 6 from ‘M:=1/2," The 8pin-lattice relaxation time of the Fe3* jcng
‘obtained by the same ‘method was 75 - [ sec at 4.2°K and 180 - Hsec at 1,6°K,

- satisfying the relationship T; ~='1/T within this temperature range. Crystals
".contain Of ~ 0.3%) had'a relaxation time 6f

| containing only Fe®* fons (in a concentration
: _;ndr‘vverg’_s'h_owvn'tfq c‘ontain‘two-‘nOnequivalent groups of

'85%5 psecatl,6°K _
lons. Crystals containing both Fe3* and Cr3* fons did not show the presence

. oftwo Fe>" ion systems, -

Caxd 2f2 .

1_1"
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KARLOV, N. V.

o 5.”
"On the ultimate sensitivity 1imit of the electromagnetic radiation receiver

Int, ves Circuit Theory & Information
report presented at the ‘Int;). Conf on Micrcwaves ¢

Theory, Tokyo, T-11 Sep Ol

P.N. Lebedev Physics Inst, Moscow.
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KARLOV, Z.V.; MANENKOV, A.A.

Quantum paramagnetic amplifiers; review., Izv. vys. ucheb., zav.;
radiofiz. 7 no.l:5-45 164, (MIRA 17:3)

1. Fizicheskiy institut imeni Lebedeva AN SSSR.
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T T B £

TITIEs Soviet nonnnaar insey work C : 45
 p— 75 vy . 5
BOURCE AN S58R, Ves no. 8’ 1965’ 82'8!‘ .

TOPIC TAGS) J.aaer, ruhr) liser, gae leser, laser effect, laser conference, lasey o
optios, s0lid state msaar, photon, bremsatrahlmg, Raman soattering, photoionizatioh,'
radistion dsteotor

Ansmcn | » B
" Recent Soviet work on nonlinear laser effects was the subject of a series 1

'of lectures held at the regular session of the Department of General and Ap-
iplied Physics of the Academy of Sclences USSR on 14-18 April 1068, The put-
ipose of the session was to evaluate past and current activities of the Ozcil- -}z
laticn Laboratory of the Lebedev Physics Institute, The Director of the Labora-
tory is A M, Prokhorov, ,,7

1,
RN

. .‘.‘., [N S

- R 3
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d1l. . Multtphoton processes wurse investigated by Prokhorov with F. V. Bunk
and P, P, Pashinin.V] Their éxpériments were claimed to be successhl;
mainly because of the evallabiiity of high-power ruby and neodymium glass -
}ga;e’ra.; The multiphoton photoconductive effect 1s primarily responsibla for
| the power 1imit In lasers, ‘In semiconduclor lasers a two-photon lonization -
Iils possble which imposee & field stress limit within the semiconductor of
{4 x 105 v/em,: In ruby 18sers the most. ltkely process {s three-photon loniza-
[ ton with & Umit of 4 x 107 v/em. On the other hand, multiphoton processes
|may meake it possible to design lasers utilizing twos<photon transitions; capable
of continuous frequency tuning, o ' - A

b

: . . . . b :
| The possibility of a stimulated bremsstrahlung effect has been investi- | |
gated theoretically with a view to achieving negative absorption within a wide
frequency.range. _ W

., In the course of studying stimulated Raman scattering, the problem of ex- :
citing anti-Stokes and higher Stokes components has been solved, These com- = |
{ponents are emifted into narrow golid nngles and have a high intensity, '

: csm-2/§—f-;;§7‘~;~*~>—vﬂw—ﬂ—a-- e }-N—;:A e o - e ‘4 ; ‘.“i_‘....-_‘u
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The theoretical requirem(,nt for photoionization of gas is an electric field

_}etrength of 107.v/cm, achievable by focusing a 10 -watt laser beam on a -
10"2-cm spot. The first successful experiment was accomplished with xenon, f

: vy - , "M : '
It was established that multiquantum processes are not significant during
the formatior: of an electron avalanche in a laser-induced gas breakdowx:;
L. Mandel" shtam}“ﬁ’ P. Pashinin, A, M. Prokhorov, Yu, P, Rayze. . and

N. K., Snkhodrev. ;nvestigated such a breakdown, concentrating on the quasi-
stationary and the' afterglow stages of the spark formation. Xs«ray emission
of the spark piasma indicated & maximum temperature of 6~—7 x 105K. A
shock-wave type of hydrodynamic mechaniam was postulated.

‘gas by N. B. Delone and G, S. Voronov at the Lebedev Institute. : § i

High-power paramagnetic -~ryetal lasers were investigated by A A. Manen- -

: H
‘ B

et

Murina, A.: eruokhorov, and G. _P. Shipula, Given the usdal.
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crystal 8izes and flash tube intensities, ruby lasers may give output power | -
as high as 40 kw for a pulee length of 1 millisec, Giant pulses may reach

10° watts for 6 x 10-9 sec, Shorter pulses may be obtained with saturable _

filters, Power amplifiers using the same crystals as those in laser oscil- - {
lators can increase the power output by an order of magnitude, The effig,iency
of paramagnetic lagers ¢an be improved 10% by using a ruby laser, for ex-
ample, to pump a CaF, :Sm>*+ ‘laser,

‘N. A, Irsovaye‘x", N. V, Kmfl'ov, and A, M. Prokhorov arﬁ working on
submillimetger lagers and radiation detectors. G. M. Zverev/and A,
Shevchenko!of the Nuclear- Physics Research Institute of Moscow State Univer- 4o
|- 8ity have built a ruby maser- operating at a 1-mm wavelength with a 0, 1~-watt -
1° output!? The device is pumped by a ruby laser in a 105-0e pulsed magnetic
~field. A xenon-krypton gas laser operating on a cw mode at 75 y delivered
1077 watt. " A highly sensitive photoconductive detector of wavelengths of
{. 4mm, 2 mm, ! mm, and0, 5 mm was developed using indium antimonide E
cooledto42K.,-.- S L .

s i

it LRIl e i e e e n
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} . It was shown theoretically that the sensitivity of noncoherent detectors
«can be brought up to a single photon reliably recorder 3. nyg the s:.riod of
"-!observation. - New quasi-optical light guides have been ocveloped 1n the form
: !of a one-dimensional wire mesh with a pitch much smaller than the wavelength,
- ‘These devices were used.in the construction of polarizers, calibrated attenu-
ators, and beam splitters,” ‘A reflecting-transmitting Fabry-Perot interferom-.

- 4

eter _has been developed,

ASSOCIATIONS ' nome > -
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. ACCESSION NR: AP5022Th5 . _ UR/0181/65/007/009/2865/292?
LYo 234
AUTHOR: Xarlov, N, V,; Krynetskiy, B. B, H/‘ w 7'/ o

TITLE: Inversion and line width of pargmggnetic resonance absorption 1n chromium-
‘containing rutile at 20-cm wavelengthe o ,

'SOURCE: Fizika tverdogo tela, v. 7, no. 9, 1955, 2865-2866

-TOPIC TAGS: quantum device, titanium dioxide, electron paramsgnetic resonance, :
EFR, line width :f’ J}:I g

"ABSTRACT: The purpose of the study was to determine the dependence oI the im'eraim&

‘and of the width of the EPR lines in chromium doped rutile on the Cr3 concentrationy
Zin view of the use of this meterial in quantum amplifiersi’ The tests were made in |
:the 20-cm band, vhich is of interest in rediosstronomy. The external magnetic

:field was oriented along the c-axis of the tested crystals, The meesurements were v
;made at 4.2k, The Cr3* content was 0,07, 0,1, 0,15, or 0.3%, At these concentra- |~ -
|tione the EFR line whape vas intermediate betveen Gaussian and Lorentzian, and was
found to be proportional to the squars root of the concentration, as called for by
the theorys 'I'he results are t&bulated in the hcloaure; The inversion vas deter-"

Cord 1/3
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mined at an auxiliary radiation frequency of U7 Ges. The optimal concentration is L
1 0,1%, at which the Q of the active medium, calculated from the inversion, concentra=

Measurements with an actual guantum amplifier yielded:
2 (2= 70, It is concluded that rutile is a promising materisl for quantum amplifiers
| at 20 cm wavelengths, "The suthors thank A, M, Prokhorov for interest in the work

and R, P, Bachuk for supplying the rutile crystals,” Orig. art, hes: 2 tables. {02
ASSOCIATIONS  Fizicheskiy institut im, P. I, Lebedeva AN SESR (Physics Institute, |
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e Teble 1, Width of Cr3t line as’ '-.‘ Table 2, Results of measurement of -
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: ACCESSION NR: - AF50213h9 : : S 'UR/0120/65/000/00k /01Lb /0145
SR P T R 621,372,8:621.315.61 39 |
. ~ - : : |

AUTHOR: Dianoir, Ye. ’M.;'vaiEOVa,,"ri".. 'A.’;:Karlov. N, v, ' cg ~

TITLE: Use of dielectric waveguides 1n nillimeter-band spectroscopy

SOURCE: Pribory i tekhniks eksperimenta, no. h, 1965, 1hb-145 !
TOPIC TAGS: wévéguide, dieiectric. va’,v'eguide-, circular waveguide, microwave spectro?—
scopy S ' : R : ;
. ABSTRACT: Waveguides-made from solid; hémogexieous, flexible polyethylene rods of

circular cross section were used to excite EPR resonators submerged in liquid he-
‘1ium ard to conduct energy to receiving elements based on semiconductcr photocon- !
ductivity at liquid helium temperatures. The real and imaginary parts of the poly-
ethylene refractive index were n = 1,51 and k' & 3+10"" (at A = 2 mm). Use of the
waveguide made it possible to conduct tests with a single well-aligned, rigidly i

rixed emission source in several cxperimental arrangements. The focal spot {nh mm).
of the quasi-optical syatem-excitedp_conical horn whose inlet aperture somevhat
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The physics Nobel Prize for 1964, Usp. fiz. nauk 85 ne.2:337-38%
PG5, (MIKA 12:3)
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ACC NR; AP6013525 SOURCE CODE: UR/0120/56/000/002/0191/019% 4/
AUTHOR: Karlova, Ye, K.; RKarlov, W, v, 27

ORG: Physics Institute, AN SSSR, Moscow (Pizicheskiy institut AN SSSR)

TITLE: Millime*ar=band receiver based on an_lggg.ﬁhotoconduc:or

SOURCE: Pribory 1 tekhnika eksperimenta, no, 2, 1966, 191-194

TOPIC TAGS:

crystal detector, photoresistor, photoconductor, indium
alloy

 ABSTRACT: The design and performance of a low-noise millimeter=-wave
receiver based on an InSb detector are described. The InSh element,-
which at liquid He temperature acts as s photoresistor to incident
millimeter rf, was n-type, with a rated carrier mobility of 3 x 105
cmf/vesec, and was cut from a single crystal to dimensions of
4% 1x1mm, At an operating temperature of 4.2K, detector resistance
was in the range of 130~=150 ohms, The crystal, together with & carbon+
ballast resistor, was mounted in a 3.,2»nm dismeter waveguide, which was
fed by a kiystron via o tapered polyethylene insert in the guide, and
the assembly was immersed in the He cryostat (see Fig, 1), Special
efforts were taken to shield the crystal and receiver circuitry because
of the great sensitivity and bandpass of the InSb element’,

The incoming 5

| C=d_1/3 UDcC: _539,28,078
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Fig. 1, Photore~
sistor supply mounting.

Rp = InSb resistor;

R - ballast resistory
Card 2/3 '

signal was dual-modulated: at 72 cps by oscillation
of a slot attenuator in the guide and at 3 ke by

‘modulation of the klystron supply voltage. By also

using synchronous detection and low-noise receiver
components, the authors obtained reception con-
siderably better than that of usual (type D=407)
crystal diodes, under the same test conditions. The
relative improvement in sensitivity of the InSb ele-
ment varied from 20 db at A = 4 mm to 3 db at A =
0.6 mm; by lowering the He temperature to 1.8K,
these gains could be improvad another 3—35 db., The

stability and zero drift of this receiver were con=|

sidered very good, with consistency of data main-
tained over several months of operation, provided
the covper leads to the crystal were not resoldered.
However, the InSb element was found to lose its sen-
sitivity several months after being removed from the
receiver, The authors conclude thdat their receiver
is compatsable in sensitivity to some .0f the best
present superhet types in the millimeter band, and

they suggest®that it can be used in radiospectroscopy
and radioastronomy, . "The authors are extremely
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grateful to A, M, Prokhorov for his attention, advice, and fruitful
suggastions, as well as to Ye. A. Vinogradov, Ye. M. Dianov, and

N. A, Irisova, for permittifig the use of thair measuring &pparatus.”
Orig., art, hass 2 figures and 2 formulas, [sH]
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| ACC-NR: AP6012497 , SOURCE CODE: UR/0181/66/008/004/1265/1267
AUTHOR: Agranovska}a, A. I1.; Karlov, N. V.; Krynetskiy, B. B. | 2-3

ORG: Physics Institute im. P, N. Lebedev AN SSSR, Moscow (Fizicheskiy institut AN =
SSSRT R

TITLE: Effect of tempsrature on line width and resonance fleld of ferromagnetic reso-
nance in polycrystalline specimens of CazV), sFej3 5032 '

SOURCE: Fizika tverdogo tela, v, 8, no. 4, 1966, 1265-1267

¢ | TOPIC TAGS: ferromagnetic resonance, low temperature effect, SHF, ferrite, line
width, magnetic anisotropy .
¢ )

ABSTRACT: The ferromagnetic’/properties of Ca3Vy gFe3 5012 are studied in an attempt
to determine the possibilities for using this material in SHF ferrite devices which
operate at low temperatures. Line width and resonance field were measured as func-
tions of temperature in polycrystalline specimens of this ferrite. Powder metallurgy
.| methods were used for making the specimens. -The results show an increase in line

. | width and reduction in field intensity at low temperatures {see figure). These pheno-
mena may be due to an increase in the magnetic anisotropy of the crystal. The tem-
parature curve for the line width shows two maxima: the first at 49K and the second
at 7-100°K, The first is apparently due to rapid relaxation of bivalent iron ions

L Card 1/2
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Temperature curve for resonance field intensity \Joo
(1) and line width (2) of a polycrystallins
specimon of CayVy, sFey, 50)2. L :
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while the second is probably associated with another phase. The rather narrcw fer-
romagnetic resonance line at helium temperatures indicates that thsse ferrites may
be used in low-temperature SHF devices. The authors thank A. M. Prokhorov forl,gin-
terest in the work and V. I. Solov'yev for discussion of problems encountered in this
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H

AUTHOR: Karlov, N.V, R4
ORG: Institute of Physics, AN SSSR (Fizicheskiy institut AN SSSR) L
' L

TITLE: Q-factor of active material in quanium amplifiers 7/3/
" :SOURCE: Radiotekhnika i» elektronika, v. 11, no. 2, 1966, 271-278

'TOPIC TAGS: Q factor, quantum device, three level quantum amplifier

REEERESE a1 T

ABSTRACT: The problem of determining the complex Q of the active material is reduced
to calculating the nondiagonal element of a density matrix » 32 = P oa% which
corresponds to the signal transition. This formula for susceptiﬁility is derived:

X = ”}}”'2/ ?)N"ﬂ- Cn its basis, the effect of the intensity and frequency of auxil-
iary pump signal upon the real and imaginary components of Q is found. With i
sufficiently deep saturation of the auxiliary transition (S.>> 1), the phase and
~amplitude ef 1/Q depend on the parameters of the auxiliary ‘ump signal in the order ¥
of T, /T,s the effeet of pumping instability is alleviated in that ratio. Here, :
T3 = 0.1~0.001 sec and Ty = 107 sen are two relaxation times of the active material — |
in a quantum paramagnatic amplifier. "The author Wishes to thank A. M, Prokhorov

¥%ho stimmlated the execution of this work and nffered valuable advice." Orig, art,
‘hass 35 formulas., ' : ‘ (03} |—
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